Endophytes (both fungi and bacteria) represent a treasure house for bioactive compounds such as anticancer, immunomodulatory, antioxidant, antiparasitic, insecticidal etc. for use in the pharmaceutical and agrochemical industries. Endophytic population is greatly influenced by climatic conditions and location where the host plant grows. Curcuma longa L. (Turmeric) is a medicinal plant belonging to the Zingiberaceae family that is usually used as spice and preservative. Traditionally it is used to treat various conditions and symptoms such as digestive disorders, arthritis, cardiovascular conditions, cancer, bacterial infections etc. In recent times, there have been different discoveries on endophytic fungi and their biological activity from C. longa. But there is no comprehensive review on endophytic fungi of C. longa. The aim of this review is to analyze the published report based on the endophytic fungi to provide for the first time an updated information about their isolation from different tissues, their biological activities including the phytochemistry of C. longa. This will lead the way to forecast the missing link for future research work.
Pharmacology & Pharmacy ginger family, Zingiberaceae [1] . It is a naturally grown plant in the Indian subcontinent and Southeast Asia. Turmeric has been used in Asia for thousands of years and is a major part of Ayurveda, Siddha medicine, Unani, and traditional Chinese medicine [2] . A lot of scientific works on pharmacological properties of turmeric have been reported by many scientists and researchers such as anti-inflammatory [3] [4], antiallergic [5] , antiobesity [6] , lipid-lowering [7] , antiproliferative [8] , anti-microbial [9] [10], anti-oxidant [11] [12] , anti-diabetic [13] , hypoglycemic [14] , immunomodulating [15] , insecticidal [16] , anti-fungal [17] , neuroprotective [18] , anti-mutagenic [19] , hypolipidemic [20] etc.
Endophyte, the most important integral part of plant tissues, is a progressively significant area of research in many fields because of their chemical miscellany and their ability to produce many unique secondary metabolites that can be utilized for fuel, medicine, restoration and agriculture. Endophytes are isolated from medicinal plants possess strong fungicidal, bactericidal and cytotoxic metabolites [21] . Previous studies indicate that there have been few investigations done on endophytic microbes of turmeric plant (Curcuma longa). Thus, exploring endophytic microbes from Curcuma longa increases the probability to discover novel compound which is extensive in resistance tissues. There is no review on the endophytic fungi from turmeric plants. Therefore, it is necessary to review the endophytic fungi from Curcuma longa. Hence, this review discusses the current research progresses on endophytic fungi from the turmeric plant, including types of endophytic fungi identified, described bioactive compounds, and biological activities of endophytes to discover the current scope of knowledge of endophytes.
Isolated Compounds from Curcuma longa
A total of 235 compounds with various activities were isolated and identified from the flowers, leaves, roots and rhizomes part of Curcuma longa which is the most phytochemically investigated plant in the world. These compounds are primarily phenolic and terpenoid compounds including diarylheptanoids (including commonly known as curcuminoids), diarylpentanoids, monoterpenes, sesquiterpenes, diterpenes, triterpenes, sterols, fatty acids and also some alkaloidal compounds. A list of isolated compounds from different groups of C. longa is presented in Table 1 . Curcumin is the key phytochemical compound 4"-(4"'-hydroxyphenyl)-2"-oxo-3"-butenyl-3-(4'-hydroxyphenyl-3'-methoxy)-propenoate 4"-(4"'-hydroxyphenyl-3-methoxy)-2"-oxo-3"-butenyl-3-(4'-hydroxyphenyl)-propenoate [66] . Therefore, in this section, endophytic fungi from different parts of C. longa is reviewed and presented in Table 3 .
Endophytic Fungi of Rhizome
From the rhizome of C. longa several endophytic fungi have been isolated [62] .
Exactly 207 endophytic fungi were found to be isolated in one of the study that belongs to the seven genera namely, Acremonium, Aspergillus, Exophiala, Fusarium, Penicillium, Phoma, and Stachybotrys. Among the species F. solani, F. delphinoides, F. verticillioides and A. versicolor, A. venenatus bearing the genus of Fusarium sp. and Aspergillus sp. were recovered from rhizomes of C. longa. The rest of the genera were isolated as single species. From them, Exophiala lecanii the fungal endophyte was isolated for the first time from the rhizome of C. longa [59] . Another investigation reported 31 endophytic fungi from the rhizome of C. longa [60] . In most studies of endophytic fungi, the sterile mycelia fungi are reported as mycelia-sterile. Unlike those one mycelia-sterile was identified as Phaeosphaeria ammophilae from rhizome by Eris et al., [61] . One of the genus Eurotium sp. was also noted from the healthy rhizomes of C. longa [63] .
Endophytic Fungi of Leaf
A total of 6 endophytic fungi have been isolated from leaves of C. longa through a study [64] . Another study carried by Eris et al., have isolated one fungus Daldinia eschscholzii from leaf of C. longa [61] . 
Endophytic Fungi of Stem
Several endophytic fungi from fresh stem of C. longa have been isolated [62] . The endophytic fungus Fusarium proliferatum was isolated from stems of healthy C. longa collected in Indonesia [61] .
Endophytic Fungi of Root
The endophytic fungus Arthrobotrys foliicola was isolated from the roots of C. longa [61] . Some endophytic fungi have also been isolated from roots of C. longa [62] .
Endophytic Fungi of other Parts
Some endophytic fungi from tubers and young tubers of C. longa have been isolated [62] . Eris et al., have isolated Fusarium verticillioides and Phanerochaete chrysosporium from the flowers of C. longa of which the later fungus is reported as mycelia-sterile. The group also isolated Cochliobolus kusanoi and Fusarium proliferatum from the inflorescence part of the plant. Cochliobolus kusanoi is the teleomorph stage of Drechslera kusanoi [61] . 
Reported Bioactivity on Endophytic

Anticancer Activity
A study carried out by Ratih et al., have shown inhibitory activity of 4 isolates of endophytic fungi towards human breast cancer MCF-7 cell line [65] . Endophytic fungus Eurotium sp. was isolated from rhizomes of C. longa by Ruby and Raghunath and it is utilized for the production of anticancer enzyme asparaginase for the first time [63] . The enzyme is considered to participate in major role in the asparaginase metabolism of the cells. It's a likely therapeutic agent for acute lymphocytic leukemia, acute lymphoblastic leukemia and chronic myelogenous leukemia also reported to be an effective antilymphoma agent in humans.
Antifungal Activity
Suruchi et al., have separated endophytic fungi from C. longa for antifungal activity. The group reported the active constituent Gentisyl alcohol which is an an- 
Antibacterial Activity
Endophytic fungi could be a promising source for antibacterial bioactive agents.
A study carried out by Sharmila et al., found that the endophytic fungus Chaetomium sp. isolated from C. longa exhibited protruding antibacterial activity against three different human pathogenic bacteria such as Proteus sp., Pseudomonas sp. and Staphylococcus aureus [66] .
Conclusion
Till today, the chemical composition of C. longa has thoroughly been investi- 
